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BLACK HOLES:
The Most Extrem"e Laboratories of the Universe
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Artist’s View of Black Hole and Companion Star GRO J1655-40
ESA, NASA and F Mirabel (CEA) = STScl-PRC02-30
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What |s\everyth|ﬁg made of ’? What holds itall tOQether 2 ‘;
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i . The last stars will die out 120 trillion years from 7
now, followed by 10'® years of just black holes.

| Condensed, that's like the universe starting with '« |
1 second of stars and then a billion billion billion X
- | billion billion billion billion years of just black holes.

"' Stars are basically the immediate after-effects of 4
~% the Big Bang. A one-second sizzle of brightness e
i before settling into eternal darkness.
ﬁ.:"‘s‘-"__l
. . We live in that one bright second. g
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Todayos Scientific

to understand the very first moments of our

What Universe after the Big Bang
happened
then ?

Big B

How particle collider
and telescopes relate?

13.7 Billion Years, 1028 cm
| . Today

| What is Universe made of ?




PHYSICS OF TWO INEINITIES

Quarks

Proton

Neutron

Radius of Galaxies

Elet.:tron / .
Universe

Super Microscope

. B \
We are entering a golden age of

synergy between studies of the very
small and the very big.

Extra dimensions may solve many
known fundamental problems.
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Brief History of Our Universe and Physics at LHC
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I\/Iatter Coptent ofoOur Umverse
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If, In some ¢ m, all of sqie t| df%nﬁmvleilge

were tofbeldestroyed, aé); sentence
passéd ito the next é&g atioh of cr at res,
what statement would contain the m\bk
iInformation in the fewest w ds’?’ Ileve |
the atomic bypothesis th iﬂﬁl are ma(!fde
of atoms & Afttle particles move around In
%%rpetual motion, attracting each other when
ey are a little distance apart, but repelling s
~~tpon bein Aqueezed into one/another. U4aY
('In that oné s sentence, you will e//here Is'an
enormous amount of | ({P(m about the

world, if just a little im inatlon and thinking .




RICHARD FEYNMAN
IThereodos Plenty of RO®mM ¢
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aThe principles of physics do not speak against the
possibility of maneuvering things atom by atom. 0



The Quantum World of Particle Physics

So0Odzlstsor 2 dBdte WdLded 1 dzj d3j delsOtedz = Yyomlsdy B
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5* Scientific Discoveries of the Last Decade
In Fundamental Physics

V Higgs Boson
V Gravitational Waves

V Black Hole Event Horlzon c"'{ 7 ‘



|. Higgs Discovery at Large Hadron Collider @ CERN (2012)

ayman | would nowtls _ I N
a Di(Rotlf-Dieter Hguer, CERN DG) 29

narrow resonance ~ 125 GeV consistent with long-sought Higgs boson

What did we know on that day: it is most probably i A1 GGS B OSON
A hadto establishifitisiTHEH|I GGS B O Siba\sbandartl Model
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Higgs within reach

Our understanding of the universe is about to change...

The ATLAS and CMS i AL CERN The found hints of the pew
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‘ could explain the universe's origin.
Ahead of a British .

parliamentary hearing, senior

Barclays executives said they  Fears of Fires Take As Symbols Clash,

thought they had t Fireworks Out of July 4th  Fireworks Lose Out to a

approval from regulatorsto  Celebrations Hamlet's Bald Eagles

manipulate interest rates.
A Chief With Flair Falls

A de Higgs
Les capteurs de |'Organisation européenne
pour la recherche nucléaire ont détecté
le nouveau Graal de la physique.
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Le Cern a mis la main sur le bosq

Higgs of niet, het is een spectaculaire ontdekking
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= A Flusive Particle
Seen as Key to

SeNionde
=3
the Universe
By DENNIS OVERBYE 8:18 PMET

Researchers said they had
discovered what looked for all i
the world like the Higgs boson, [
a long-sought particle that
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L:bosodn de Higgs découvert avec 99,9999 % de
certif

tant aterdue
de recherche nuciéare (CERN), prés 02 Genéve.
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Determine Higgs properties as precisely as
possible to address fundament! questions:



